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Description 

Field of the Invention 
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[0013] WO 94 11441 discloses a rubber-modified composition, comprising a matrix based on lactide and at least 5 
wt% of a degradable rubber phase. Preferred rubbers arecaprolactone or trimethylene carbonate polymers. Monomers 
used to prepare the rubber phase are chosen from cyclic esters and cyclic carbonates such as e-capro lactone and 
trimethylene carbonate as well as 5-valerolactone and other cyclic lactones. 
5 [0014] As described above, while the existing biodegradable plastics have their respective characters, there are a 
number of unsatisfactory aspects, and therefore it has been desired to develop plastics with strength, thermostability, 
moldability and biodegradability balanced with one another. 

SUMMARY OF THE INVENTION 

10 

[0015] The object of the present invention is to provide a resin composition comprising polylactic acid and aliphatic 
polyester carbonate, which has practically adequate heat-resistance temperature, moldability, thermostability, solvent 
resistance and high mechanical strength, as well as a molded article thereof. 

[0016] As a result their eager study to solve the problem described above, the present inventors found that a resin 
15 composition having heat distortion temperature satisfactory for practical use and having moldability, thermostability, 
solvent resistance and mechanical strength can be obtained by mixing polylactic acid excellent in rigidity and tensile 
strength with aliphatic polyester carbonate excellent in flexibility, hydrolysis resistance and biodegradability, and also 
that this resin composition has satisfactory biodegradability. 

[001 7] That is, the present invention relates to a composition comprising mainly polylactic acid, PLA (A) and aliphatic 
20 polyester carbonate, PEC (B), wherein the Vicat softening point is 60°C or more, the tensile modulus of elasticity is 
0.9 GPa or more, and the modulus in flexure is 0.6 GPa or more and to a molded article thereof. 
[0018] More specifically, the present invention relates to a resin composition wherein the mixing ratio of polylactic 
acid (A) and aliphatic polyester carbonate (B), in terms of the ratio of (A)/(B) by weight, is 95/5 to 5/95, as well as a 
molded article thereof. 

25 [0019] The resin composition comprising mainly polylactic acid and aliphatic polyester carbonate according to the 
present invention is superior in flowablity and moldability and suitable for obtaining injection-molded articles, extrusion- 
molded articles, vacuum-formed articles, blow-molded article, fibers, multifilaments, monofilaments, ropes, nets, woven 
fabrics, knittings, nonwoven fabrics, films, sheets, laminates, vessels, foams, various parts and other molded articles. 
The resulting molded articles have adequate mechanical strength and thermostability and are microbially decomposed 

30 easily in soil, active sludge and composts. 

[0020] Accordingly, the present invention can be applied to a wide variety of uses where recycling is difficult in the 
fields of packaging materials, agriculture, fishery, foods etc. 

[0021] For example, in the field of packaging materials, the molded article of the invention can be used as a film for 
packaging and can also be heat-sealed. Further, it can be utilized as a multi-film for covering the surface of soil to keep 
35 the temperature of the soil, as a pot and rope for garden plants, or as a coating material for fertilizers in the field of 
agriculture, or can be utilized as a fishing line, a casting net in the filed of fishery, or as a sanitary materia! such as 
medical materials and sanitary items in the medical field. 

[0022] Another object of the present invention is to provide a biodegradable injection-molded article having improve- 
ments in mechanical characteristics and impact resistance and superior disposal properties, which particularly has 

40 strength enough to permit it to be useable as a headgear material for use in helmets . 

[0023] As a result of their eager study, the present inventors found that polylactic acid and aliphatic polyester and/ 
or aliphatic polyester carbonate can be used to obtain a biodegradable injection-molded article, which while maintaining 
biodegradability, has strength and impact resistance, particularly with strength enough to permit it to be usable as a 
headgear material for use in helmets. 

45 [0024] That is , the present invention relates to a biodegradable article excellent in impact resistance obtained by 
injection-molding a resin composition comprising mainly polylactic acid (A) and aliphatic polyester carbonate (B) where- 
in the vicat softening point is 60°C or more, the tensile modulus of elasticity is 0.9 GPa or more, and the modulus in 
flexure is 0.6 GPa or more. Further, the present invention relates to the injection-molded article wherein the flexural 
strength is 30 MPa or more. Further, the present invention relates to the injection-molded article wherein the Izod: 

50 impact strength is 3 kJ/m 2 or more and further to the in jection-molded article for use as a helmet headgear. 

[0025] According to the present inventors, polylactic acid and aliphatic polyester carbonate can be used as described 
above to provide a biodegradable injection-molded article, which while maintaining biodegradability, has strength and 
impact resistance, particularly with strength enough to permit it to be usable as a headgear material for use in helmets. 

55 DETAILED DESCRIPTION OF THE INVENTION 

[0026] In the present invention, polylactic acid (A) is a polymer consisting substantially of monomer units derived 
from only L-lactic acid and/or D-lactic acid. Here, the term "substantially" means that other monomers not derived from 
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S« 8Cid ^ be C ° mained in the ^ in » e «W where the effects of the present invention 
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[0039] Accordingly, in the present invention, 1 ,4-butanediol as the aliphatic dihydroxy compound and succinic acid 
as the aliphatic dibasic acid should be contained in an amount of 50 mol% or more, respectively. 
[0040] Specific examples of carbonate compounds used in production of the aliphatic polyester carbonate of the 
present invention include, but are not limited to, diaryl carbonates such as diphenyl carbonate, ditolyl carbonate, bis 

5 (chlorophenyl) carbonate and m-cresyl carbonate, and aliphatic carbonates such as dimethyl carbonate, diethyl car- 
bonate, diisopropyl carbonate, dibutyl carbonate, diamyl carbonate and dioctyl carbonate. In addition to the carbonate 
compounds made from the same kinds of hydroxyl compounds as the starting material as described above, it is also 
possible to use unsymmetrical carbonate compounds made from different kinds of hydroxyl compounds as the starting 
material, or cyclic carbonate compounds. 

10 [0041] The resin composition of the present invention comprises mainly the polylactic acid and aliphatic polyester 
carbonate resin described above, and it can be modified by adding an ester-exchange catalyst, various monomers, 
coupling agents, terminal treatment agents, other resins, wood powder, starch etc. in addition to various additives such 
as modifiers, bulking agents, lubricants, UV absorbers, antioxidants, stabilizers, pigments.coloring matters .various 
fillers, antistatic agents, releasing agents, plasticizers, perfumes, anti-fungus agents etc. 

is [0042] The resin composition can be obtained by mechanically mixing both the resins above the temperature at 
which at least one of the resins is molten. Alternatively, the resin composition can be produced by mechanically grinding 
both the resins, then mixing and compression thereof, or by dissolving both the resins in solvent and then mixing the 
resulting solution with poor solvent for precipitation thereof, or by dissolving both the resins in solvent and then casting 
the solution to remove the solvent, but the production method is not limited to those described above. The mixing 

20 apparatus is not particularly limited either, but a mixing method of using an extruder is industrially recommended be- 
cause the resins can be mixed in a short time and treated continuously. 

[0043] The specific temperature for mixing is preferably in the range of 1 00 to 300° C because at 1 00°C or less, the 
resins have high melt viscosity or are not molten. A temperature of 300°C or more is not preferable because thermal 
decomposition of the resins occurs. It is preferable to mix the resins in a short time in a nitrogen atmosphere even at 
25 300°C or less in order to prevent coloration, deterioration and thermal decomposition at high temperatures. Specifically, 
the mixing time is recommended to be within 20 minutes. 

[0044] Further, a vent opening may be formed for mixing under reduced pressure in order to remove oligomers and 
remaining monomers in resin, generated gas etc. 

[0045] The resin composition of the present invention is not limited to a simple blend of polylactic acid and aliphatic 
30 polyester carbonate, and includes copolymers formed by the ester exchange reaction in a molten state in the presence 
of a catalyst. 

[0046] The mixing ratio of polylactic acid (A) and aliphatic polyester carbonate (B), in terms of the ratio of (A)/(B) by 
weight, is preferably in the range of 95/5 to 5/95. If the amount of polylactic acid added is 5% or less, a tensile modulus 
of elasticity of 0.9 GPa or more and a modulus in flexure of 0.6 GPa or more cannot be achieved. Further, in the case 
35 of 5% or less aliphatic polyester carbonate, a Vicat softening temperature of 60°C or more cannot be achieved. 

[0047] The molecular weights of the resins used are preferably 1 00,000 or more in terms of weight average molecular 
weight, as determined by GPC using polystyrene standards. A molecular weight of 100, 000 or less does not lead to 
the desired strength. 

[0048] If the ratio of aliphatic polyester carbonate is high, biodegradability, hydrolysis resistance, and softening tem- 
40 perature are raised, and whereas if the ratio of polylactic acid is high, tensile strength andflexural strength are increased, 
so it is possible to design resin depending on the desired use and object. 

[0049] However, if high transparency is necessary and certain degrees of biodegradability, hydrolysis resistance etc. 
are desired to be given, 5% or less aliphatic polyester carbonate can also be used, and further if certain degrees of 
flexural strength and tensile strength are necessary while high flexibility is maintained, 5% or less polylactic acid can 
45 also be used. 

[0050] The molded article of the present invention is a molded article using the resin composition of the present 
invention, and specific molded forms and molding methods include, but are not limited to, injection-molded articles, 
extrusion-molded articles, vacuum-formed articles, blow-molded article, fibers, multifilaments, monofilaments, ropes, 
woven fabrics, nets, knittings , nonwoven fabrics, films , sheets, laminates, vessels , foams, various parts and other 
50 molded articles. 

[0051] For the uniformity, strength, appearance etc. of the resin, polylactic acid and aliphatic polyester carbonate 
are preferably mixed to form pellets before molding. Alternatively, polylactic acid and aliphatic polyester carbonate, 
both in the form of pellets, and in some cases various additives can be simultaneously mixed and introduced directly 
into a molding unit to give a molded article. 
55 [0052] Alternatively, both the resins are dissolved in solvent, then the resulting solution is cast or applied, and the 
solvent is removed whereby a molded article such as film, sheet etc. can also be obtained. 

[0053] The resulting molded articles have high mechanical strength and practically adequate softening temperature, 
and these can be microbially decomposed easily in soil, active sludge and composts. 
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[Example 1] 

Production of Polylactic Acid 

5 [0065] A reactor was charged with L-lactide (Shimadzu Corporation), and a ring opening polymerization catalyst, tin 
octylate, was added thereto in an amount of 0.001 wt-% relative to L-lactide, and the L-lactide was subjected to con- 
tinuous polymerization reaction at a reaction temperature of 180°C for an average retention time of 18 hours in the 
reactor. The resulting polymer was introduced via the outlet of the reactor into a twin-screw extruder and kneaded at 
a temperature of 1 80°C at a pressure of 5 mmHg for an average retention time of 1 0 minutes during which unreacted 

10 lactide was removed, and polylactic polymer (A-1) with a weight average molecular weight of 200,000 was obtained 
from the outlet of the extruder. 

[Example 2] 

15 [0066] A 50-L reaction vessel equipped with a stirrer, a fractional-distillation condenser, a thermometer, and a gas 
inlet was charged with 1 8,740 g (158.7 moles) of succinic acid, 21 ,430 g (237.8 moles) of 1 ,4-butanediol, 745 mg of 
zirconium acetylacetonato and 1 .40 g of zinc acetate, and the mixture was allowed to react at a temperature of 150 to 
220°C for 2 hours in a nitrogen atmosphere and water was distilled away. Then, the reaction solution was aged for 3 
hours under reduced pressure at a reduced pressure of 150 to 80 mmHg to permit dehydration reaction to proceed, 

20 and the degree of reduced pressure was gradually increased finally to a degree of reduced pressure of 2 mmHg or 
less, and water and 1 ,4-butanediol were further distilled away, and when the materials distilled away reached 10,460 
g in total, the reaction was terminated. The resulting oligomer (B-1) indicated a number average molecular weight of 
1 ,780, a terminal hydroxyl group value of 102 KOHmg/g, and an acid value of 0.51 KOHmg/g. 
[0067] Then, the resulting oligomer (B-1), 24,000 g, was introduced into a 50-L reaction vessel equipped with a 

25 stirrer, a fractional-distillation condenser, a thermometer and a gas inlet, and 4 , 6 80 g of diphenyl carbonate was 
added thereto. The mixture was allowed to react for 5 hours at a temperature of 210 to 220°C at a reduced pressure 
of finally 1 mmHg. The melting point of the resulting polymer (B-2) was 1 04°C, and its weight average molecular weight 
(Mw) as determined by GPC was 1 88,000, and 13 C-NMR measurement indicated that it had 14.3% carbonate unit as 
the polycarbonate component. The melt viscosity was 1 0,000 poises, and it was completely dissolved without forming 

30 any gel in chloroform. 

[Example 3] 

[0068] Polylactic acid (A-1) obtained in Example 1 and aliphatic polyester carbonate (B-2) obtained in Example 2, 
35 both in the form of pellets, were dried separately at a temperature of 90°C for 10 hours in a vacuum dryer and mixed 
in a V-shaped blender where the mixing ratio of A-1 /B-2 was 1 0/90 by weight, and the mixture was fed to a twin-screw 
extruder (screw diameter of 25 mm<j>, LVD = 30) to be continuously converted into strands and then pellets to give resin 
mixture (C-1). 

[0069] Pellets of C-1 were dried at a temperature of 90°C for 5 hours or more, then fed to an injection molding 
40 machine (mold clamping pressure: 1 00 tons) and molded into specimens to be examined for physical properties. The 
evaluation results of the resulting specimens indicated that the Vicat softening point is 83°C, the tensile modulus of 
elasticity is 1 GPa, and the modulus in flexure is 0.8 GPa. The results are shown in Table 1 . 

[Examples 4 to 7] 

45 

[0070] The same operation as in Example 3 was conducted except that the mixing ratio of polylactic acid (A-1 ) and 
aliphatic polyester carbonate (B-2) was changed to 30/70, 50/50, 70/30 and 90/1 0 in ratio by weight in Examples 4 to 
7, respectively. The results of the evaluated physical properties of the resulting specimens are shown in Table 1 . 

50 [Comparative Examples 1 and 2] 

[0071] The same operation as in Example 3 was conducted except that 100% aliphatic polyester carbonate (B-2) 
was used in Comparative Example 1 and 100% polylactic acid (A-1) was used in Comparative Example 2. The results 
are shown in Table 1 . 

55 [0072] The specimens of resin mixtures, aliphatic polyester carbonate and polylactic acid, produced respectively in 
Examples 3 to 7 and Comparative Examples 1 and 2 , were used to form sheets of 150u.m in thickness, and these 
specimens were examined in a soil-laying test under the conditions of 25°C and 60% RH. Each specimen was cut into 
20X90 mm piece and laid in soil in 5 cm depth from the surface. Changes such as disappearance of these resin 
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[0074J In the Examples which follow ZSl^ ".odegradatron thereof can be easily controlled. 
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JIS-K7 2 03and JIS KZIlLespe^tiS ^ T"* ™ C ° ndUCtod in aCC ° rdanCe wfth 
t 00 75] -e Exa rnples,theLowS^ 

<PoiylacticAcid (A)> 



[0076] 



Lacty #5000, produced by Shimadzu Corporation 
Weight average molecular weight: 200,000. 

<Aliphatic Polyester (E)> 

[0077] 

Bionole #301 0, produced by Showa High Polymer Co. Ltd 
Weight average molecular weight: 140,000. 

<Aliphatic Polyester Carbonate (B)> 

[0078] 



Polyester Carbonate (PEC), produced by Mitsubishi Gas Chemical Co Inc 
Weight average molecular weight: 1 36 000 

50 

[Example 8] 



55 



[0079] Polylactic acid (A) and aliphatic polyester carbonate (B) both in th* f.rm ., ♦ 
dried bypreliminarydrying. were mixed attheratioof 40 60b^ P t revious, V c °«y 

to prepare a bend specimen, a tensile specimen (Specimen N uSTJ^S!^ ™ ^ ™ m ° Wln9 ™° h ' me 
mmx50mmx3 mm thickness) and their nhZZ^ T ] ' Z ° d ,m P a * specimen and a flat plate (150 

in a 9, anti-penetration S 

Industry). * Penetration test method II) m accordance with JIS-T8131 (Safety Helmet for 
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[Example 9] 

[0080] Polylactic acid (A) and aliphatic polyester carbonate (B) both in the form of pellets, previously completely 
dried by preliminary drying, were mixed at the ratio of 45:55 by weight, then molten and mixed in a twin-screw at 220°C 
5 for 4 minutes in average, extruded through a nozzle of 2 mm in diameter, cooled with water and cut into pellets (P1). 
The pellets (P1) were completely dried at 85°C in vacuo and introduced into an injection molding machine to prepare 
a bend specimen, a tensile specimen (Specimen No. JIS-2), an Izod impact specimen and a flat plate (150 mmx50 
mmx3 mm thickness), and their physical properties were examined. The flat plate thus obtained was examined in a 
9.1 anti-penetration test (9.1 .2 anti-penetration test method II) in accordance with JIS-T8131 ( Safety Helmet for In- 
to dustry). 

[Comparative Example 3] 

[0081] Polylactic acid (A) previously completely dried by preliminary drying was introduced into an injection molding 
15 machine to prepare a bend specimen, a tensile specimen (Specimen No. JIS-2), an Izod impact specimen and a flat 
plate (150 mm X50 mmx3 mm thickness), and their physical properties were examined. The flat plate thus obtained 
was examined in a 9.1 anti-penetration test (9.1 .2 anti-penetration test method II) in accordance with JIS-T81 31 (Safety 
Helmet for Industry). 

20 [Comparative Example 4] 

[0082] Aliphatic polyester (E) previously completely dried by preliminary drying was introduced into an injection mold- 
ing machine to prepare a bend specimen, a tensile specimen (Specimen No. JIS-2), an Izod impact specimen and a 
flat plate (1 50 mm X50 mmx3 mm thickness), and their physical properties were examined. The flat plate thus obtained 
25 was examined in a 9.1 anti-penetration test (9.1 .2 anti-penetration test method II) in accordance with JIS-T8131 (Safety 
Helmet for Industry). 

[0083] The results of Examples 8 and 9 and Comparative Examples 3 to 4 are shown in Table 2. 
[0084] The polymer in Comparative Example 3 was high in strength but low in impact resistance, and its specimen 
was broken in the anti-penetration test. 
30 [0085] The polymer in Comparative Example 4 was high in impact resistance but low in strength, and the striker 
penetrated through it in the anti-penetration test. 

[0086] Any of the polymer compositions in Examples 8 and 9 were superior in balance among mechanical charac- 
teristics, and neither the lowest point of the dent nor the steel striker was brought into contact with the bole in the anti- 
penetration test, and these polymer compositions were thus confirmed to have physical properties meeting the helmet 
35 JIS standards. 



Table 2 





Unit 


Example 8 


Example 9 


Comparative 
Example 3 


Comparative 
Example 4 


(A) 


Part by weight 


40 


45 


100 




(E) 


Part by weight 










(B) 


Part by weight 


60 


55 




100 


Flexural strength 


Mpa 


61.0 


66.0 


80.0 


22.0 


Modulus in flexure 


GPa 


1.61 


1.79 


3.47 


0.60 


Tensile strength 


MPa 


34.8 


37.8 


69.4 


46.0. 


Tensile modulus of 
elasticity 


GPa 


1.94 


2.13 


4.08 


0.60 


Izod impact 
strength 


KJ/m 2 


7.4 


7.0. 


2.7 


9.6 


Anti-penetration 
test 




Acceptable 


Acceptable 


Not acceptable 
(broken) 


Not acceptable 
(penetrated) 
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Claims 



1 iSESSX^'ZIE^ 

*r 0.6 GP. or more. M "'" ! elas " c " > 18 0 9 GPa » mm ana the moorfc |„ , texure 



polylactic acid (A) is 



4 - sssss est s: r e irr^r po r r ca *° nate < b > h - a — - 

2,000 to 50,000 poises at a tBmt^SJm^^ jTT ° f * leaSt 10 °' 000 ' a melt visco ^ty of 
said aliphatic polyester carboZ (B) temloZ^Tj 9 ° f 6 ° k9 ' a " d a meltin 9 P oint of 70 <° U»Sc, 
average molecuL weight o^tooOoS^^^ 

thereof with an aliphatic dihydroxy compound arSor a 5ZSi!? w ^ and/0r 3 de ™ a,ive 

compound. P ounaana/or 3 "ydroxycarboxylic acid compound to react with a carbonate 

" S »T» ,0C ° r * 9 '° ^ »» « — - •**-> croon™ 

necessary, an aliphalic dibasic anid selected from oxa^L add^rraton^ ai^n ? , essenlial nomponent. and as 
«««a«a„d^^ 

9'yo°lmm e tnyle», glycol, p^l.„ e ^ 
^•O—I.ndc^^ 

drc^c.id, <*^^Z£Ztt£XZ^£.~* «" 

*zs:rr^;rat::rd'r o " to ™ K < b > — - « - » 

dibasic add unit. V *" yoom|>0 "" c,UMandal| oostSOmo|a/.a u ccinlcacidinrnsalipbalic 
.«, bia (chlorophanyl) c.rbona,. andrn^ZJiSTS^i^ ca **™^ <*>¥ carbon- 

12. A molded article obtained by molding the composition described in claim 1. 

14. The biodegradable article according to claim 13, wherein the f.exura, strength is 30 MP a or more. 

15. The biodegradable article according to Cairn ,3, wherein the Izod impact strength is 3 U/m* or more. 



10 



EP 0 990 678 B1 



16. The biodegradable article according to claim 13, wherein the injection-molded article is a helmet. 



Patentanspruche 

1. Harzzusammensetzung, welche hauptsachlich Polymilchsaure (A) und aliphatisches Polyestercarbonat (B) ent- 
halt, wobei der Vicat-Erweichungspunkt 60 °C oder mehr, der Zugelastizitatsmodul 0,9 GPa oder mehr und der 
Biegungsmodul 0,6 GPa oder mehr betragen. 

2. Harzzusammensetzung gemaB Anspruch 1 , wobei das Mischungsverhaltnis von Polymilchsaure (A) und alipha- 
tischem Polyestercarbonat (B), ausgedruckt als Gewichtsverhaltnis von (A)/(B), 95/5 bis 5/95 betragt. 

3. Harzzusammensetzung gemaB Anspruch 1 , wobei das mittlere Molekulargewicht (Gewichtsmittel) der Polymilch- 
saure (A) wenigstens 100.000 oder mehr betragt. 

4. Harzzusammensetzung gemaB Anspruch 1, wobei das aliphatische Polyestercarbonat (B) einen Carbonatein- 
heitsgehalt von wenigstens 5 Mol% oder mehr, ein mittleres Molekulargewicht (Gewichtsmittel) von wenigstens 
1 00.000, eine Schmelzviskositat von 2.000 bis 50.000 Poise bei einerTemperatur von 1 90 °C unter einer Belastung 
von 60 kg und einen Schmelzpunkt von 70 bis 180 °C aufweist, wobei das aliphatische Polyestercarbonat (B) 
erhalten wird, indem ein aliphatisches Polyesteroligomermit einem mittleren Molekulargewicht (Zahlenmittel) von 
10.000 oder weniger, welches durch Reaktion einer aliphatischen zweiwertigen Saure und/oder eines ihrer Deri- 
vate mit einer aliphatischen zweiwertigen Verbindung und/oder einer Hydroxycarbonsaureverbindung erhalten 
wurde, mit einer Carbonatverbindung umgesetzt wird. 

5. Harzzusammensetzung gemaB Anspruch 1 , wobei der Carbonateinheitsgehalt in dem aliphatischen Polyestercar- 
bonat (B) wenigstens 5 Mol% oder mehr betragt. 

6. Harzzusammensetzung gemaB Anspruch 1 , wobei der Carbonateinheitsgehalt in dem aliphatischen Polyestercar- 
bonat (B) 5 bis 30 Mol% betragt. 

7. Harzzusammensetzung gemaB Anspruch 1 , wobei die aliphatische zweiwertige Saure, welche zur Herstellung 
des aliphatischen Polyestercarbonats (B) verwendet wird, Bernsteinsaure und/oder ein Derivat davon als wesent- 
liche Komponente ist, und, wenn notwendig, eine der aliphatischen zweiwertigen. Sauren Oxalsaure, Malonsaure, 
Glutarsaure, Adipinsaure, Suberinsaure, Sebacinsaure, Dodecansaure und/oder Azelainsaure und/oder Derivate 
davon als zusatzliche Komponenten verwendet werden. 

8. Harzzusammensetzung gemaB Anspruch 1 , wobei die aliphatische zweiwertige Verbindung, welche zur Herstel- 
lung des aliphatischen Polyestercarbonats (B) verwendet wird, 1 ,4-Butandiol als wesentliche Komponente ist, und, 
wenn notwendig, Ethylenglykol, Trimethylglykol, Propylenglykol, 1 ,3-Butandiol, Pentandiol, Hexandiol, Octandiol, 
Neopentylglykol, Cyclohexandiol und Cyclohexandimethanol als zusatzliche Komponenten verwendet werden. 

9. Harzzusammensetzung gemaB Anspruch 1 , wobei die Hydroxycarbonsaureverbindung, welche bei der Herstel- 
lung des aliphatischen Polyestercarbonats (B) verwendet wird, eine der Hydroxycarbon sauren Milchsaure, Gly- 
kolsaure, p-Hydroxybuttersaure, Hydroxypivalsaure und/oder Hydroxyvalerinsaure und/oder ein Derivat davon ist. 

10. Harzzusammensetzung gemaB Anspruch 1 , wobei das aliphatische Polyestercarbonat (B) wenigstens 50 Mol% 
1,4-Butandioleinheit in der aliphatischen Dihydroxyverbindungseinheit und wenigstens 50 Mol% Bernsteinsaure 
in der aliphatischen zweiwertigen Saureeinheit enthalt. 

11. Harzzusammensetzung gemaB Anspruch 1 , wobei die Carbonatverbindung, welche bei der Herstellung des ali- 
phatischen Polyestercarbonats (B) verwendet wird, eine der Diarylcarbonatverbindungen Diphenylcarbonat, Di- 
tolylcarbonat, Bis(chlorophenyl)carbonat und/oder m-Cresylcarbonat und/oder eine der aliphatischen Carbonat- 
verbindungen Dimethylcarbonat, Diethylcarbonat, Diisopropylcarbonat, Dibutylcarbonat, Diamylcarbonat und/ 
oder Dioctylcarbonat ist. 

12. Geformter Gegenstand, welcher durch Formen der in Anspruch 1 beschriebenen Zusammensetzung erhalten 
wurde. 
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"^^^ 

14. Biologisch abbaubarer Gegenstand gemaB Anspruch 13. wobei die Biegefestigkeit 30 MPa oder mehr betragt. 
^•^^abbaubarerGegens.andgemaBAnspruchta.wo 

16. Bioiogisch abbaubarer Gegenstand gemaB Anspruch 13, wobei der spntzgegossene Gegenstand ein He.m ist. 
Revendications 

100 000, an. viddoslld delusion d » 8 m eXtS I.™ "»»"> "»oo» mote 
kg, et un pdin.1 d„ fusion d. 70 T imS-^T k ft ""P"*". dd 190-O sdos dns chaise de 60 

on dd^ «... ^^rc sr -issrjzr - 0ihi * xy * ha,,,u " 
e - tsxz^^~^z2~* a- ~ « POur 

selonlebesoin del'&hvlenealvcol du ,trimSh!ii . . . 1 . 4 "butanediol comme composant essentiel, et 
composants utilises en combinaison. cyclohexaned.ol, et du cyclohexane-dimethanol comme 

50 moies % d.cide succ«n,ue £ '^^S^S^ ^ " " 



5 



6. 
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1 1 . La composition de resine selon la revendication 1 , dans laquelle le compose de carbonate utilise pour produire le 
carbonate de polyester aliphatique (B) comprend un (des) compose(s) de carbonate de diaryle choisi(s) parmi le 
carbonate de diphenyle, le carbonate de ditolyle, le carbonate de bis(chlorophenyle) et le carbonate de m-cresyle, 
et/ou un (des) compose(s) de carbonate aliphatiques choisis parmi le carbonate de dimethyle, le carbonate de 

5 diethyle, le carbonate de diisopropyle, le carbonate de dibuty le, le carbonate de diamyle, et le carbonate de dioctyle. 

12. Un article moule obtenu en moulant la composition decrite dans la revendication 1 . 

1 3. Un article biodegradable dont la resistance aux chocs est excellente obtenu en moulant par injection la composition 
10 de resine selon I'une des revendications precedentes. 

14. L'article biodegradable selon la revendication 13, dans lequel la resistance en flexion est de 30 MPa ou plus. 

15. L'article biodegradable selon la revendication 13, dans lequel la resistance aux chocs Izod est de 3 kJ/m 2 ou plus. 

15 

16. L'article biodegradable selon la revendication 13, dans lequel l'article moule par injection est un casque. 
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